
 

 
 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page iii 

Ship Canal Water Quality Project 

Final Facility Plan 
 

March 2017 

Prepared for: 
Seattle Public Utilities 

Seattle Municipal Tower, Suite 4900 
700 Fifth Avenue 

Seattle, Washington 98124-4018 

This document has been prepared under the direction of a registered professional engineer. 
 

 
Court V. Harris, PE #36492 

CH2M 
Responsible Engineer 

 
Prepared by: 

CH2M 
Abeyta & Associates 

Aqua Terra Cultural Resources Consultants 
Environmental Science Associates, Inc. (ESA) 

Gladstone Enterprises, LLC 
The Greenbusch Group, Inc. 

Heffron Transportation 
Lindsey Amtmann, LLC 
Seattle Public Utilities 

Shannon & Wilson 
UrbanTech Systems, Inc. 

  



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page iv 

This page intentionally left blank. 



 

 
 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page v 

Contents 
Facility Plan Acronyms ................................................................................................. xv 

Section 1 Executive Summary.............................................................................. 1-1 
1.1 Background ........................................................................................................ 1-1 
1.2 Regulatory Requirements ................................................................................... 1-2 
1.3 Combined Sewer Overflow Control Options Development and Evaluation ........ 1-3 
1.4 Recommended Option ....................................................................................... 1-5 

Section 2 Contact Information..............................................................................2-1  

Section 3 Facility Plan Overview and Background ............................................3-1  
3.1 Document Organization ...................................................................................... 3-1 
3.2 Problem Identification ......................................................................................... 3-3 
3.3 Combined Sewer Overflow Control and Storage Volume .................................. 3-4 
3.4 Sewer Classifications and Related Combined Sewer Overflow Impacts ............ 3-6 

3.4.1 Combined Sewer System ....................................................................... 3-6 
3.4.2 Separated Sewer Systems ..................................................................... 3-6 
3.4.3 Partially Separated Sewer Systems ....................................................... 3-6 

3.5 Regional Combined Sewer Overflow Reduction Efforts ..................................... 3-7 
3.6 Regulatory Framework ..................................................................................... 3-11 

3.6.1 Clean Water Act and National Pollutant Discharge Elimination System 
Permits.................................................................................................. 3-11 

3.6.2 U.S. Environmental Protection Agency Combined Sewer Overflow  
Control Policy of 1994........................................................................... 3-11 

3.6.3 Washington State Law, National Pollutant Discharge Elimination  
System Permits, and Consent Decrees ................................................ 3-12 

Section 4 Existing Environment...........................................................................4-1  
4.1 Earth and Groundwater ...................................................................................... 4-1 

4.1.1 Earth ...................................................................................................... 4-1 
4.1.2 Groundwater ......................................................................................... 4-2 
4.1.3 Contamination ....................................................................................... 4-2 

4.2 Surface Water .................................................................................................... 4-3 

4.2.1 Ship Canal ............................................................................................. 4-3 
4.2.2 Lake Union ............................................................................................ 4-4 
4.2.3 Floodplains ............................................................................................ 4-4 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page vi 

4.3 Air Quality and Odors ......................................................................................... 4-4 

4.3.1 General Air Quality Conditions .............................................................. 4-4 
4.3.2 Odor Conditions .................................................................................... 4-5 

4.4 Fisheries and Biological Resources ................................................................... 4-5 

4.4.1 Ship Canal ............................................................................................. 4-6 
4.4.2 Terrestrial Habitats and Wetlands ......................................................... 4-7 

4.5 Land and Shoreline Use and Visual Quality ....................................................... 4-7 

4.5.1 Land and Shoreline Use ........................................................................ 4-7 
4.5.2 Visual Quality ........................................................................................ 4-8 

4.6 Recreation .......................................................................................................... 4-9 

4.6.1 Ship Canal ............................................................................................. 4-9 
4.6.2 Hiram M. Chittenden Locks ................................................................... 4-9 
4.6.3 Ship Canal Trail ................................................................................... 4-10 
4.6.4 Seattle Pacific University Athletic Fields and Facilities ....................... 4-10 
4.6.5 West Ewing Mini Park ......................................................................... 4-10 
4.6.6 Shilshole Avenue NW and Other Streets in the Project Area.............. 4-10 
4.6.7 Burke-Gilman Trail .............................................................................. 4-10 
4.6.8 Fremont Canal Park ............................................................................ 4-11 
4.6.9 Ship Canal Access at Street Ends ...................................................... 4-11 

4.7 Transportation .................................................................................................. 4-11 

4.7.1 Roadway System ................................................................................ 4-11 
4.7.2 Transit ................................................................................................. 4-12 
4.7.3 Nonmotorized Facilities ....................................................................... 4-12 
4.7.4 Freight Movement ............................................................................... 4-13 
4.7.5 Marine Traffic ...................................................................................... 4-13 

4.8 Noise and Vibration .......................................................................................... 4-13 
4.9 Energy and Climate Change ............................................................................ 4-13 

4.9.1 Energy ................................................................................................. 4-13 
4.9.2 Climate Change .................................................................................. 4-14 

4.10 Historic, Cultural, and Archaeological Resources ............................................ 4-14 

4.10.1 Historic ................................................................................................ 4-14 
4.10.2 Archaeological ..................................................................................... 4-15 
4.10.3 Historic Properties in the Project Area ................................................ 4-15 

Section 5 Exisiting Conditions ............................................................................. 5-1 
5.1 Infrastructure Overview ...................................................................................... 5-1 
5.2 Basins and Flow Routes ..................................................................................... 5-3 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page vii 

5.2.1 Seattle Public Utilities Ballard Combined Sewer Area  
(152 and 150/151) .................................................................................. 5-3 

5.2.2 King County Department of Natural Resources and Parks 11th  
Avenue NW Combined Sewer Area ....................................................... 5-4 

5.2.3 Seattle Public Utilities Fremont and Wallingford Combined Sewer  
Areas (174 and 147) ............................................................................... 5-4 

5.2.4 King County Department of Natural Resources and Parks 3rd  
Avenue W Combined Sewer Area .......................................................... 5-5 

5.2.5 DNRP Conveyance and Structures ........................................................ 5-5 
5.3 Combined Sewer System Special Facilities ....................................................... 5-6 
5.4 Combined Sewer Outfall Outfalls ....................................................................... 5-7 
5.5 Sewer Classification and Pipeline Information ................................................... 5-8 
5.6 Wastewater Treatment ....................................................................................... 5-9 
5.7 Drainage System ................................................................................................ 5-9 
5.8 Water and Sediment Quality of Combined Sewer Overflows ........................... 5-10 
5.9 Receiving Water Quality ................................................................................... 5-11 
5.10 Infiltration and Inflow Studies ........................................................................... 5-11 
5.11 Sanitary Surveys for Unsewered Areas............................................................ 5-12 

Section 6 Historical Combined Sewer System Flows ........................................ 6-1  
6.1 Monitored Basin Flows ....................................................................................... 6-1 

6.1.1 Temporary Flow Monitoring .................................................................... 6-1 
6.1.2 No Impact Release Rate ......................................................................... 6-2 
6.1.3 Permanent Flow Monitoring .................................................................... 6-3 
6.1.4 Rain Gauges ........................................................................................... 6-4 

6.2 Modeled Basin Flows and Control Volumes ....................................................... 6-4 

Section 7 Future Conditions ................................................................................. 7-1  
7.1 Future Demographics, Land Use, and Projected Population Levels .................. 7-1 
7.2 Projected Dry-Weather Flows............................................................................. 7-1 
7.3 Projected Combined Sewer Overflow Frequency and Volume .......................... 7-2 
7.4 Future Flow Reduction Options .......................................................................... 7-2 

Section 8 Options Development and Evaluation ................................................ 8-1 
8.1 Overview ............................................................................................................ 8-1 
8.2 Identified and Evaluated High-Level Combined Sewer Overflow Control  

Strategies ........................................................................................................... 8-1 
8.3 Developed and Evaluated Options ..................................................................... 8-2 
8.4 Evaluated Highest-Ranking Options to Select Recommended Option ............... 8-3 

8.4.1 Financing ................................................................................................ 8-4 
8.4.2 Joint Project Benefits .............................................................................. 8-4 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page viii 

8.4.3 Community Impacts ................................................................................ 8-4 
8.4.4 Regulatory Considerations ..................................................................... 8-4 
8.4.5 Lead Agency Designation and Responsibilities ...................................... 8-5 

8.5 Refining Recommended Option ......................................................................... 8-5 
8.6 Options Modeling ............................................................................................... 8-5 

8.6.1 Options Modeling Methodology .............................................................. 8-5 
8.6.2 Options Modeling Results ....................................................................... 8-6 

Section 9 Evaluation of Highest-Ranking Options ............................................. 9-1 

9.1 Combined Sewer Overflow Options ................................................................... 9-1 

9.1.1 Option 1: Independent Tanks and Flow Transfer ................................... 9-1 
9.1.2 Option 2: Independent Seattle Public Utilities Tunnel and King County 

Department of Natural Resources and Parks Tanks and Flow Transfer 9-3 
9.1.3 Option 3: Shared Seattle Public Utilities and King County Department  

of Natural Resources and Parks Tunnel ................................................. 9-4 
9.2 Environmental Impacts ....................................................................................... 9-4 
9.3 Public Involvement ............................................................................................. 9-5 
9.4 Recommended Option ....................................................................................... 9-5 

Section 10 Recommended Option ....................................................................... 10-1 

10.1 Overview .......................................................................................................... 10-1 
10.2 Layout ............................................................................................................... 10-5 

10.2.1 Proposed Facilities ............................................................................... 10-5 
10.2.2 Revisions to Existing Facilities and Site Access ................................... 10-7 
10.2.3 Access to Proposed Facilities ............................................................... 10-8 
10.2.4 Street Frontage Right-of-Way Improvements ....................................... 10-8 
10.2.5 Stormwater ........................................................................................... 10-8 
10.2.6 Landscaping ......................................................................................... 10-9 
10.2.7 Hydraulic Profiles .................................................................................. 10-9 

10.3 Storage Tunnel ................................................................................................. 10-9 
10.4 Tunnel Access Locations ............................................................................... 10-11 

10.4.1 West Portal ......................................................................................... 10-11 
10.4.2 11th Avenue Drop Shaft ..................................................................... 10-11 
10.4.3 North 3rd Avenue/174 Drop Shaft ...................................................... 10-12 
10.4.4 South 3rd Avenue Drop Shaft ............................................................. 10-13 
10.4.5 East Portal .......................................................................................... 10-13 

10.5 Tunnel Effluent Pump Station ......................................................................... 10-14 
10.6 Auxiliary Portal and Drop Shaft Facilities ....................................................... 10-15 
10.7 Basin 150/151 Conveyance ........................................................................... 10-16 
10.8 Basin 152 Conveyance .................................................................................. 10-17 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page ix 

10.9 11th Avenue NW Conveyance ....................................................................... 10-18 
10.10 3rd Avenue W Conveyance ............................................................................ 10-18 
10.11 Basin 174 Conveyance .................................................................................. 10-19 
10.12 Basin 147 Conveyance and Pipe Storage ...................................................... 10-19 
10.13 Operational Modes ......................................................................................... 10-20 

10.13.1 Mode 1: Tunnel Filling ....................................................................... 10-21 
10.13.2 Mode 2: Tunnel Draining ................................................................... 10-21 
10.13.3 Mode 3: Tunnel Cleaning .................................................................. 10-21 
10.13.4 Mode 4: Standby Mode ..................................................................... 10-22 
10.13.5 Mode 5: Continuous Operation (Filling/Draining)/System  

Optimization ........................................................................................ 10-22 
10.13.6 Mode 6: Manual Control .................................................................... 10-22 

10.14 Sizing .............................................................................................................. 10-23 
10.15 Design Life ..................................................................................................... 10-24 
10.16 Solids Management ........................................................................................ 10-24 
10.17 Ability to Provide Additional Control Volume .................................................. 10-25 

10.17.1 Infiltration Reduction ......................................................................... 10-25 
10.17.2 Residential RainWise Program ......................................................... 10-26 
10.17.3 Construct Additional Storage ............................................................ 10-26 

10.18 Estimated Operations and Maintenance Staffing Needs ................................ 10-26 
10.19 Design Parameters ......................................................................................... 10-29 

10.19.1 Site Selection .................................................................................... 10-29 
10.19.2 Site Design ........................................................................................ 10-29 
10.19.3 Construction/Earthwork ..................................................................... 10-29 
10.19.4 Structural/Geotechnical ..................................................................... 10-29 
10.19.5 Stormwater ........................................................................................ 10-30 
10.19.6 Architecture and Landscaping ........................................................... 10-31 
10.19.7 Operations and Maintenance and Facility Inspection  

Considerations .................................................................................... 10-31 
10.20 Feasibility of Implementation .......................................................................... 10-32 
10.21 Environmental Impacts ................................................................................... 10-32 

10.21.1 Earth and Groundwater ..................................................................... 10-32 
10.21.2 Surface Water ................................................................................... 10-34 
10.21.3 Odor and Air Quality .......................................................................... 10-35 
10.21.4 Fisheries and Biological Resources .................................................. 10-35 
10.21.5 Land and Shoreline Use and Visual Quality ...................................... 10-36 
10.21.6 Recreation ......................................................................................... 10-38 
10.21.7 Transportation ................................................................................... 10-40 
10.21.8 Noise and Vibration ........................................................................... 10-41 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page x 

10.21.9 Energy and Climate Change ............................................................. 10-42 
10.21.10 Cultural Resources ...................................................................... 10-43 

Section 11 Financial Analysis .............................................................................. 11-1 

11.1 Cost Estimates ................................................................................................. 11-1 

11.1.1 Background........................................................................................... 11-1 
11.1.2 Total Project Cost Estimate .................................................................. 11-2 
11.1.3 Operations and Maintenance Cost Estimates ...................................... 11-3 

11.2 User Charges ................................................................................................... 11-5 

11.2.1 Combined System Cost Allocation ....................................................... 11-5 
11.2.2 Wastewater Rates ................................................................................ 11-6 
11.2.3 Drainage Rates ..................................................................................... 11-7 
11.2.4 Seattle Public Utilities Financial Policies .............................................. 11-9 
11.2.5 King County Department of Natural Resources and Parks  

Financial Policies .................................................................................. 11-9 
11.3 Implementation Plan and Schedule .................................................................. 11-9 

Section 12  Other Topics........................................................................................ 12-1 

12.1 Water Quality Management Plan Conformance ............................................... 12-1 
12.2 Project Identified in a General Sewer Plan, Capital Improvement Plan, and  

Long-Term Control Plan ................................................................................... 12-1 
12.3 State Environmental Policy Act Compliance .................................................... 12-2 
12.4 State Environmental Review Process Compliance .......................................... 12-3 

12.4.1 State Environmental Policy Act Documentation ................................... 12-3 
12.4.2 Cost-Effective Analysis ......................................................................... 12-3 
12.4.3 Public Participation ............................................................................... 12-4 

12.5 Federal Cross-Cutters ...................................................................................... 12-4 

12.5.1 National Historic Preservation Act ........................................................ 12-4 
12.5.2 Clean Air Act ......................................................................................... 12-4 
12.5.3 Coastal Zone Management Act ............................................................ 12-4 
12.5.4 Endangered Species Act ...................................................................... 12-5 
12.5.5 Farmland Protection Policy Act ............................................................. 12-6 
12.5.6 Executive Order 12898, Environmental Justice .................................... 12-6 
12.5.7 Safe Drinking Water Act ....................................................................... 12-6 
12.5.8 Fish and Wildlife Coordination Act ........................................................ 12-7 
12.5.9 Magnuson-Stevens Fishery Conservation and Management Act  

(Essential Fish Habitat) ......................................................................... 12-7 
12.5.10 Executive Order 11988, Floodplain Management ............................... 12-7 
12.5.11 Executive Order 11990, Protection of Wetlands ................................. 12-7 
12.5.12 Wild and Scenic Rivers Act ................................................................. 12-7 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page xi 

12.6 Growth Management Act .................................................................................. 12-7 

12.6.1 Comprehensive Plan Adopted .............................................................. 12-8 
12.6.2 Critical Areas Ordinance Adopted ........................................................ 12-8 
12.6.3 Development Regulations Adopted ...................................................... 12-9 

12.7 Required Permits and Approvals ...................................................................... 12-9 

Section 13 References .......................................................................................... 13-1 
 
List of Appendixes 
A Project Schedule  
B Public Involvement Documentation 
C Final Supplemental Environmental Impact Statement (provided on CD) 

 
List of Tables 
1-1 Consent Decree Milestone Dates Relevant to Facility Plan ............................... 1-3 

1-2 Long-Term Modeling Results: CSO Frequencies, Overflow Volumes, and  
Control Volumes ................................................................................................. 1-6 

1-3 Predicted CSO Frequency with Tunnel Volume Approximately Equal to the 
Combined Control Volumes: Based on 1990 to 2009 Rainfall  .......................... 1-6 

1-4 Projected Annual Cash Flow for the Ship Canal Water Quality Project  .......... 1-11 

5-1 CSO Special Structures in Ship Canal Basins  .................................................. 5-7 

5-2 General Characteristics of Ship Canal WQ Project Outfalls ............................... 5-8 

5-3 SPU Separate Drainage System in the Project Area ....................................... 5-10 

6-1 Dry-Weather Flows in the Ship Canal Water Quality Project Basins ................. .6-1 

6-2 Temporary Monitoring Summary for Model Calibration ...................................... 6-2 

6-3  Ship Canal Water Quality Project Basins Reported CSO Frequency and  
Volumes 2010-2014  .......................................................................................... 6-4 

6-4  Long-Term Modeling Results (1978 to 2009): CSO Frequencies, Overflow  
Volumes, and Control Volumes .......................................................................... 6-5 

6-5  Predicted CSO Frequency with Tunnel Volume Approximately Equal to the 
Combined Control Volumes: Based on 1990 to 2009 Rainfall  .......................... 6-6 

8-1  Highest-Ranking Options Comparison  .............................................................. 8-3 

9-1  Capital, O&M, and Life-Cycle Present Value Costs for the Highest-Ranking  
Options ............................................................................................................... 9-2 

9-2  Shared SPU and DNRP Tunnel Option Advantages over Independent  
Tanks/Flow Transfer Options ............................................................................. 9-6 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page xii 

9-3 Nonmonetized Evaluation Criteria ...................................................................... 9-7 

9-4 Nonmonetized Evaluation of Options 1 and 3 .................................................... 9-8 

10-1  Design Flows and Hydraulic Conditions ......................................................... 10-24 

10-2  Sizing of Ship Canal Water Quality Project Facilities  .................................... 10-24 

10-3  Routine Operation and Maintenance Activities for Ship Canal Water Quality  
Project Tunnel  ............................................................................................... 10-27 

11-1 Estimated Total Cost Projection for the Ship Canal Water Quality Project:  
14-Foot-Diameter Tunnel Basis ....................................................................... 11-3 

11-2  Annual Operation and Maintenance Costs,14-Foot Diameter Tunnel Basis  ... 11-3 

11-3  Present Value Operation and Maintenance and Replacement Costs for the  
Ship Canal Water Quality Project, 14-Foot-Diameter Tunnel Basis  ................ 11-4 

11-4  SPU Monthly Wastewater Rates  ..................................................................... 11-7 

11-5  Annual Drainage Rates  ................................................................................... 11-8 

11-6  Projected Annual Cash Flow for the Ship Canal Water Quality Project  ........ 11-10 

12-1  Coastal Zone Management Enforceable Policies ............................................ 12-5 

12-2  List of Anticipated Permits for the Ship Canal Water Quality Project  .............. 12-9 

List of Figures 

1-1 Conceptual Ship Canal Water Quality Project (SCWQP) System Illustration .. 1-11 

1-2 Recommended Option Overview West ............................................................ 1-13 

1-3 Recommended Option Overview East ............................................................. 1-15 

1-4 West Portal and Ballard Conveyance Area ...................................................... 1-17 

1-5 Effluent Discharge Pipeline Conveyance Overview ......................................... 1-18 

1-6 11th Avenue Drop Shaft And Conveyance Area .............................................. 1-19 

1-7 North 3rd Avenue/174 Drop Shaft and Conveyance Area ................................ 1-20 

1-8 East Portal and Basin 147 Conveyance Area .................................................. 1-21 

4-1 Zoning .............................................................................................................. 4-16 

5-1 Existing Combined Sewer System Infrastructure ............................................. 5-13 

5-2 Basin 152 CSO Flow Schematic ...................................................................... 5-14 

5-3 Basin 150/151 CSO Flow ................................................................................. 5-15 

5-4 DNRP 11th Avenue NW Combined Sewer System .......................................... 5-16 

5-5 Basin 174 CSO Flow ........................................................................................ 5-17 

5-6 Basin 147 CSO Flow ........................................................................................ 5-18 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page xiii 

5-7 DNRP 3rd Avenue W Combined Sewer System .............................................. 5-19 

6-1 Schematic Dry-Weather Flow Summary for Basin 147 ...................................... 6-7 

6-2 Schematic Dry-Weather Flow Summary for Basin 174 ...................................... 6-8 

6 3 Schematic Flow Monitoring Summary for the 3rd Avenue W CSO Basin .......... 6-9 

6-4 Schematic Dry-Weather Flow Summary for Basin 150/151 ............................. 6-10 

6-5 Schematic Dry-Weather Flow Summary for the Outfall 152 Basin ................... 6-11 

6-6 Project Vicinity Rain Gauges ............................................................................ 6-12 

9-1 Evaluation of Highest Ranking Option: Independent Tanks and Flow 
Transfer ............................................................................................................ 9-11 

9-2 Evaluation of Highest Ranking Option: Independent SPU Tunnel, DNRP  
Tanks, and Flow Transfer ................................................................................. 9-13 

9-3 Evaluation of Highest Ranking Option: Shared SPU and DNRP Tunnel .......... 9-15 

10-1 Recommended Option Overview West .......................................................... 10-45 

10-2 Recommended Option Overview East ........................................................... 10-47 

10-3 Hydraulic Profile Storage Tunnel .................................................................... 10-49 

10-4 Hydraulic Profile Tunnel Effluent Pump Station and Effluent Discharge  
Pipeline ........................................................................................................... 10-51 

10-5 Hydraulic Profile Outfalls 150/151/152 Connection Pipelines ........................ 10-53 

10-6 Hydraulic Profile 11th Ave W CSO Connection Pipeline ................................ 10-55 

10-7 Hydraulic Profile 3rd Ave W CSO Connection Pipeline .................................. 10-57 

10-8 Hydraulic Schematic Profile............................................................................ 10-59 

10-9 Hydraulic Profile Outfall 147 Connection Pipeline .......................................... 10-61 

10-10 Tunnel Effluent Pump Station – Finished Plan ............................................... 10-63 

10-11 Tunnel Effluent Pump Station Sections 3D Views .......................................... 10-65 

10-12 Tunnel Effluent Pump Station 3D Views......................................................... 10-67 

10-13 11th Ave Drop Shaft – Finished Plan ............................................................. 10-69 

10-14 11th Ave Drop Shaft – Finished Site Plan ...................................................... 10-71 

10-15 11th Ave Drop Shaft – 3D Views .................................................................... 10-73 

10-16 11th Ave Drop Shaft – 3D Views .................................................................... 10-75 

10-17  North 3rd Ave/174 Finished site Plan ............................................................. 10-77 

10-18 North 3rd Ave/174 – Finished Site Plan ......................................................... 10-79 

10-19 North 3rd Ave/174 – 3D Views ....................................................................... 10-81 

10-20 North 3rd Avenue/174 – 3D Views ................................................................. 10-83 



Contents 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page xiv 

10-21 South 3rd Avenue Drop Shaft – Finished Site Plan........................................ 10-85 

10-22 South 3rd Avenue Drop Shaft – 3D Views ..................................................... 10-87 

10-23 South 3rd Avenue Drop Shaft – 3D Views ..................................................... 10-89 

10-24 East Portal – finished Site Plan ...................................................................... 10-91 

10-25 East Portal 3D Views ...................................................................................... 10-93 

10-26 East Portal – 3D Views ................................................................................... 10-95 
 



 

 
 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page xv 

Facility Plan Acronyms 
AACE American Association of Cost Engineering 

BMP best management practice 

cfm cubic feet per minute 

CIP Capital Improvement Program 

CN Conservation Navigation 

CO2e  carbon dioxide equivalent 

CSO Control Plan Amendment 2012 King County Long-term Combined Sewer 
Overflow Control Plan Amendment  

CSO combined sewer overflow 

CWA Clean Water Act 

DAHP Washington State Department of Archaeology and 
Historic Preservation  

DDT dichlorodiphenyltrichloroethane 

DNRP King County Department of Natural Resources and 
Parks, Wastewater Treatment Division 

DOJ U.S. Department of Justice 

DSN Discharge Serial Number 

Ecology Washington State Department of Ecology 

EIS environmental impact statement 

EPA  U.S. Environmental Protection Agency  

FAS City of Seattle Department of Finance and 
Administrative Services 

GDR Geotechnical Data Report 



SPU Facility Plan Acronyms 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page xvi 

GAR Geotechnical Assessment Report 

GMA Growth Management Act 

GSI green stormwater infrastructure 

HDPE high-density polyethylene 

I&I inflow and infiltration 

ID inside diameter 

IG Industrial General 

JPA Joint Project Agreement 

LTCP Long Term Control Plan, Volume 2 of the Plan to 
Protect Seattle’s Waterways 

Metro Municipality of Metropolitan Seattle 

MG million gallons 

MGD million gallons per day 

MH maintenance hole 

MTCA Model Toxics Control Act 

NIRR no impact release rate 

NPDES National Pollutant Discharge Elimination System  

NRHP National Register of Historic Places 

NW northwest 

O&M operations and maintenance 

OHWM ordinary high water mark  

PCMP Post-Construction Monitoring Program  

P&ID process and instrumentation diagram 

Plan Plan to Protect Seattle’s Waterways (SPU, 2015) 

QAPP quality assurance project plan 



SPU Facility Plan Acronyms 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page xvii 

RCW Revised Code of Washington 

RWSP  Regional Wastewater Services Plan 

SCADA supervisory control and data acquisition 

SDOT Seattle Department of Transportation 

SEIS Supplemental EIS 

SEPA State Environmental Policy Act  

SERP State Environmental Review Process 

Ship Canal WQ Project Ship Canal Water Quality Project 

SMC City of Seattle Municipal Code 

SMP Shoreline Management Plan 

SPU Seattle Public Utilities 

SRF State Water Pollution Control Revolving Loan Fund 

SWMM U.S. Environmental Protection Agency Storm Water 
Management Model 

TBL triple bottom line 

TEPS Tunnel Effluent Pump Station 

UG Urban General 

UI Urban Industrial 

U.S.C. United States Code  

W West 

WAC Washington Administrative Code 

WISAARD  Washington Information System for Architectural and 
Archaeological Records Data 

WQ Water Quality 



SPU Facility Plan Acronyms 

 
 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page xviii 

This page intentionally left blank.









































































































































































6. Historical Combined Sewer Systems Flow 

Seattle Public Utilities  MARCH 2017 
Ship Canal Water Quality Project Final Facility Plan  Page 6-10 

Figure 6-4. Schematic Dry-Weather Flow Summary for Basin 150/151 
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Figure 6-5. Schematic Dry-Weather Flow Summary for the Outfall 152 Basin 
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7 Future Conditions 
This chapter describes the future conditions in the Ship Canal WQ Project basins related 
to land use, projected sewer flows, and other issues. 

7.1 Future Demographics, Land Use, and Projected Population 
Levels 

Based on City of Seattle Department of Construction and Inspections comprehensive 
and neighborhood plans, the population and land use are expected to change in the 
project area as redevelopment and infill projects are constructed. As the City implements 
its Seattle 2035 Comprehensive Plan (City of Seattle, 2015c), including focused 
initiatives on the urbanization of Ballard, Fremont, and Wallingford, the landscape of the 
community in the project area will change over time. The Ballard Interbay Northend 
Manufacturing Industrial Center has been the focus of planning studies currently 
underway by the City, and the area near the West Portal is included in the Ballard Urban 
Village limits. Additionally, the extension of 24th Avenue NW that lies west of the 
representative property proposed as the potential site for the West Portal under the 
recommended option (see Chapter 10) is identified as part of the “Character Cove” area 
in Ballard.  

The City’s Department of Construction and Inspections is currently considering planned 
zoning changes for the basins included in the Ship Canal WQ Project, and infill and 
redevelopment will likely occur over time (see Figure 4-1 in Chapter 4 for current project 
area zoning classifications). Redevelopment could increase impervious area, but overall 
the development will likely reduce wet-weather inflows to the combined system because 
future improvements will be required to direct stormwater to storm drains rather than 
combined sewers. Redevelopment also may require stormwater detention, depending on 
the area disturbed by the project. Large-scale conversion from single-family to 
multifamily housing is expected in the Ship Canal WQ Project basins, with mixed-use 
multifamily residences replacing some industrial and commercial properties. In other 
parts of the planning area, new larger, single-family homes are expected to replace 
older, small, single-family residences. Therefore, population density is expected to 
increase modestly. 

7.2 Projected Dry-Weather Flows  

Dry-weather flows comprise sewage only and are much smaller in volume than 
wet-weather flows. The Ship Canal WQ Project basins are fully developed and sewered. 
Redevelopment and infill projects will modestly increase the future population and the 
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amount of sewage generated, but the increased sewage volume from future customers 
could be partially offset by installing efficient plumbing and other water conservation 
activities. Because sanitary flows represent only a small fraction of the total flow during 
wet-weather events, these modest changes in sanitary flows will not significantly affect 
the sizing of the sewer system or the Ship Canal WQ Project.  

7.3 Projected Combined Sewer Overflow Frequency and 
Volume  

The combined effects of redevelopment, population growth, climate change, and the 
condition of the collection system will influence the future flows in the combined system. 
As described above, redevelopment and associated population growth will have a 
negligible effect on the type of wet-weather flows that currently generate CSO 
discharges. Climate change and climate variability could affect hydraulic projects in the 
Puget Sound area due to increases in sea level and rainfall. The downstream surface 
water body in the Ship Canal WQ Project basins is the Lake Washington Ship Canal, 
which is controlled by the U.S. Army Corps of Engineers through its management of the 
Hiram M. Chittenden Locks. The Ship Canal water level is not expected to change under 
future climate scenarios.  

The increase in rainfall due to climate change was incorporated into the hydraulic 
modeling analysis, calculation of control volumes, and the evaluation of CSO control 
options, including the Ship Canal WQ Project. SPU’s methodology for addressing 
climate change and other uncertainties in CSO planning is described in the Estimating 
Control Volumes for CSO Reduction: Technical Guidance Manual (MGS Engineering 
Consultants, 2009). Table 6-6 in Chapter 6 showed the expected CSO frequency is 
between 0.4 and 0.7 event per year for the Ship Canal outfalls after the effects of climate 
change are considered. Therefore, the recommended option (see Chapter 10 for details) 
in this Facility Plan is expected to achieve initial and long-term compliance. 

7.4 Future Flow Reduction Options  

Chapters 8 and 9 discuss the various flow reduction options and those options 
previously evaluated by SPU and DNRP. Chapter 10, 11, and 12 describe the 
recommended option in further detail. 
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